The results of thermomagnetic and X ray analysis of the magnetic constituents of samples of dolerite from the Great Whin Sill and of basalts from Iceland and Argentina are described. The low temperature characteristics of these rocks are described in the paper which follows this.
X ray identification
The magnetic minerals were separated with a strong hand magnet from the finely crushed rock suspended in water or alcohol in a shallow dish. X ray powder photographs of the purified minerals were taken with a Philips camera of 350mm circumference. The principal magnetic constituents in all the samples are cubic. The cell sizes, listed in Table 1 , were measured from the back reflections. These were identified as titanomagnetites. Film shrinkage and systematic errors were corrected for (Nelson & Riley 1945). Three of the Whin Sill samples contained a second magnetic constituent which was rhombohedra1 with cell dimensions a,, = 5-527 A qh = 54" 48'. This was identified as ilmenite. Observation of a polished sample with the ore microscope showed that the ilmenite occurs as parallel intergrowths within the titanomagnetite (Philips 1963) and this explains why it was separated from the crushed rock although it is paramagnetic at room temperature.
Measurement of Curie temperature
The variation of magnetization with temperature in the range 20°C to 600°C was measured using a quartz spring balance and/or a torsional (Chevallier type) balance (Parry 1957). With the former apparatus the measurements were made on samples weighing about 1 mg in a nitrogen atmosphere and in a field of 7000oe. Measurements with the torslonal balance were made on larger samples of about 100 mg in an atmosphere of air in a field of lo00 oe.
The decrease of spontaneous magnetization with temperature near the Curie point often exhibits a tail (Belov 1961) due to inhomogeneity. Therefore two Curie points were estimated, the higher of these (b) representing the temperature at which the thermomagnetic curve flattens out. The other value quoted (a) is the temperature at which a line tangential to the steepest gradient of the thermomagnetic curve intersects the line J = induced magnetization at T B T,.
Results

Whin Sill
Curie temperatures were well defined.
Argentine basalts
Samples T15, T34, T32, T4 and T12 each exhibited one well-defined Curie point, but sample T15 possessed a second phase with a lower Curie point. This phase was thermally unstable and its Curie point was difficult to locate accurately.
The magnetization of specimens T30 and T31 decreased gradually when the temperature was increased from room temperature to about 250°C and this is taken to indicate the presence of a range of minerals in the rock with gradually varying composition. This conclusion was supported by the observation that the magnetic minerals separated from specimen T31 at -196°C had a larger average cell size than those removed at room temperature.
Icelandic basalts
The thermomagnetic characteristics of samples 192 and 195 were very similar to those of samples T30 and T31. However the spontaneous magnetization was not completely lost until about 300°C.
Sample 320 displayed a single well-defined Curie point. All the other samples exhibited signs of two magnetic phases. Thermal instability of the phase with the lower Curie point made the latter difficult to determine accurately. In the case of specimen 207 the thermomagnetic data from only the torsion balances displayed evidence of the high Curie point minerals. It is therefore possible that this is not a primary constituent of the rocks but a product of the thermal instability since in this instrument heatings were carried out in air.
Only one magnetic phase is present in the Whin Sill samples above 20°C. The 4. Thermal demagnetization of n.r.m. This was carried out by the progressive method using a vacuum furnace. The blocking temperatures measured are listed in Table 1 . These results show that the minerals with the predominant thermomagnetic properties do in fact carry the n.r.m. In the two-phase Icelandic basalts the n.r.m. is sometimes due to both phases and sometimes only to one of the two magnetic phases.
Comments on results
The data obtained are compared with similar data for samples of synthesized titanomagnetite and titanohaematite solid solution series (Akimoto, Katsura & Yoshida 1957 ). This comparison is illustrated in the right-hand column of the table. 
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